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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a low-cost and compact 
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lamination type metal magnetic 
electronic component using metal 
magnetic materials, and a method for 
manufacturing the lamination type 
metal magnetic electronic 
component. 



SOLUTION: A thin plate 1 using a 
metal magnetic material as a main 
constituent is prepared, and a resin 
layer 2 is formed on the surface of the 
thin plate 1. The plurality of metal 
magnetic thin plates 1 are piled up, 
and bonded by the resin layer 2 for 
composing a laminate. Each of 
conductor patterns 5, 7, 9, and 11 for 
coils is electrically connected to 
conductor patterns 6, 8, 10 for coils in 
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series via via holes 33d, 33a, 33e, 
33b, 33f, and 33c successively, and a 
spiral coil L is composed. The axis 
direction of the spiral coil L is 
vertical to the pile-up direction of the 
metal magnetic thin plate 1. 

COPYRIGHT: (C)2003,JPO 



7 



o 

if/ f 



Page 2 of 2 




http://www.delphion.com/cgi-bin/viewpat.cmd/JP23017325A2 



3/7/2005 



(19)B*HWH=fr(JP) < 12 >^^^$i^F^$S ( A ) (H)#MFffiJR^BH## 



2003-17325 

(P 2003-17325 A) 

(43)^^0 ^15^1^ 17 0 (2003. 1. 17) 



(5i) int. ci. 7 mm^ FI r-73-K(##) 

HO IF 17/00 HO IF 17/00 C 5E062 

41/04 41/04 C 5E070 



*»* fif^^G OL (±71) 



(2i>ajs#-^ 


4#M2001- 195490 (P2001-195490) 


(7i)tbJRA 


000006231 














(22)ttSM0 


5pfifcl3^6^ 27 0 (2001. 6. 27) 






:t@26#io-^ 






(72)$g9J# 












M*uifffiifias:rfT^#z 


:t§26#io-§- as* 
















(74) ixmx 


100091432 




















i%) 5F062 DD04 FG11 






T 




5E070 AA01 AA11 


CB03 CB13 



(54) [an*)**] a^^m^m^p p p^t/^oMig^& 



(57) 

nmitem^mtebft, mmm2\zxmmztixmm# 

£r«/£1-<5 0 =>f^ffli»ft:^^ — >5, 7, 9, llf* 
-ttt-PtU tT*-/U3 3d, 33a, 33e, 33 
b, 33 f, 3 3 c Sr^Lt«»:3-r/i/ffi**/^-y 




(2) 

1 

[<MfflFM*4>ttH] 

mmt. 

«W«:36* trr /ut SHU*.* 

Itmm 3 ] HfrlEa*ft:^±®Xt5TD5^^* < t h 

PDo 

Bute tf t *-/i>mjL<Dftmm&mmmxm ? nut % 
mm&mm&mzm^mte. mmmmmicxmm^x^ 

«l^7* — A-fcT&fifc-f 5 X@ £ . 



4$R1 2003-17325 

2 

[0 0 0 1 ] 
[0 0 0 2] 

t Lx&m£ft%mmm&mM&m^u&fc%it>tix\,^ 

[0 0 0 3] 

^SrSfe^S-frSt-fi, 9 0 O^SSoiaft-C^OfSi-s^ 
S^feSo Sot, iKtaojKj**F}&SiK*tft*), ssv^ 
h tSjfecofflJiM-rv^^^^K 
h£rT;y — HtftoTV^, i^ii. 

tiii)5ooo^^u^\ Sot, ^(omitmm 

[0 0 0 4] m^LT, &JR«tt»^ISBm»t£# 

stub, *fflf+*tfflflE (fi3 0ot) oism-eAnx-rs 



3 

[0 0 0 5] *zx\ *«H0>Bfttt. &mm&um& 

[0 0 0 6] 

(a) a*^JW8ttffit, (b) ttfto&MMStto 
-tii'eiKO^ffi^flJrilSixfctWiJii:. (c) 

(d) Ito^yufflift:/^- 

tf T * - /uffl 7L fc Igm W £ 3fe« L T * 5 tr T * - /u <h 

(e) *»^JR«tt«S:a^SfeT»J!B«^T 

[0007] ::c, a^/uof^ftfi. &mffiScfiL<o 

[0 0 0 8] £fc s *iiicff^«lMlltti« 
fitf>«ifi*«fcli* (f) &JR«14ffio«B5^»«tH«r» 
StSISi, (g) &*«tt«lCl^T*-/Uffl?Lfc* 

rjj->-/u*Mt5iii. (i) ^JKBHitR^Btc 

(j) iJHtttfimift, Wl^tgf IT 

[0 0 0 9] ifcSVMi, *Si^6SlIM«l 
^»p a pcD§^7&li, (k) ^AattfioXBBKcttJIBJI 
^MtSIgi:, (1) A««ttK«ctfr*-/uffl7L 
£ t tic, trr /^7L^rtSffiSrJ»»K 

■eajisi, (m) ^iitti^a«fe, #fltJi 

-/^ffl7LS:a*«*a*ifi»j:ig«i-SXSi:. (n) Si 
-/^MtSIgt, (o) a^jKi^y hf*W±T 

[ooio] £x±.<DMf$.{z£*)^ mfrntebtiti&mm 



(3) 2003-17325 

4 

icg&ttL*< T-rfro trr*— /Hi. fr*— ;i>fflJL<D 

[ooii] it, =i^/ummt£'<? — ^trr^— 
ftft-cAnx-estsfUHSB^fflwrn^— ^ h^sajtofc-o* 

^TC0XS(c^oJt5^nX^3 o 

[0 0 12] 

^m^p p p^^co®iit^?fe^^*^^^o^r^M 
[0013] cm i xwrau m i ~m 1 1 ] » i mm 

20 JS^fi, »t»*«:'>4<tSfc«), -C#5^*t»v^t 
*®iHJ6^ffi-cfiJi:$^5 0^m^S* 

[0014] mmm 2 ©tt»i fomtx^ z>f& 

-f h\ # y x-r^x-f/^ h ^!lxfi/y T ^ 
:7*u— K tfy y^-UV^IM b) te¥fcifcm£ 

-yWECt^IItiil^I (*>Si^fi*«B5 
H) (Cf^^ 2 0 /z mOx^^^/«l 2 

[0015] &\z s m 2 f^-r «t 5 (-> &jr«h4»« 1 

O0f^f£Bl£tfT*— /^7L3 a-3f l:Mt5e * 
IBl§ttfc#Mrai* lfJPX«:fTV\ 

40 JIBS 2 SriS5M-C»», «E**tt 0 ^^^r^. ^JS^ 
gStgltOtrr^— /^7L3 a — 3 f cOrtg®{Cfi. iBM 

[0 0 16] i^C, 0 3i:*t«); 31^ tfT^— /ufflTL 
3 a - 3 f 1 

«tt»«iotrr*— ^fla?L3 a -3 i&m^Mttfa 

50 T, -^{C^Lfc^g^2iCT^Jl^»«l1 : iS 



5 

[001 7j ric, ay^y h*4<otfT^— ^ma 
3 a~3 f icmmm^-* v^%m-r^ a o£<?, em 

iZ^-TX 9^ ±WP30a^L/:^rtt'f^3 
_Lffi{c{i, fcfT*— yuffi?L3 a — 3 f {cttfcLtzft3 l 

h3 2£**-^3 3^§|#1-*;i<tlc«fc !9, 

* h 3 2 Srtrr*— /^mH3 a-3f «C56«$iir 10 

*l£ 0 - 5 IT, fiR4fctfT2fc— /U3 3 a — 3 3 f (HI 
[0 0 18] ^lUI^Iili. ^^y^3 

3f{:^tS*&i:Lt, »ttt^h»i: = ^ 

-3frtfc*lfCft< t a^yH):4©Jffi|:tttf 

[0 0 19] a5C/Tti ?t-> 3^yF# 

4<7)Jl{;l > =3^/Pffl2»flc^^ — >5, 7, 9, 11^1 

2 {C^ ^ y - >^JSUifc3&-e 33 /Uffl3ffls:X ^ - V 

5, 7, 9, 1 l^MtSiHIC, trrsfr— A'fllJL 

3 a~3 f MWW*'*— * h^S«LTtY^-/U3 3 
a~3 3 f Sr*rtbTV^. 

[0 0 2 0] a^sK^y hfr4<BTfc* 

a|ft^->6, 8, l 0*rTffi«cH»*tfcA«*tt3»« 

S^tot'fcS, It, TSt-^^^^IS2co 40 

6, 8, ioeMt5^Hi:, fcTT*— /Uffl7L3 a 

— 3 f ^ h^ltttT /L-3 3 a — 

5—1 l&J^trr*— /U3 3 a — 3 3 f <£>^l-ffiffl 

StiSiitt^-^ M±, WffiJ|2^iKttL&v*fi& 

»ffiJB2d««*«*BS:5fefoftv^a«oiSv^ja 
S (3 0 0tWT) t«ttSt^5„ 
[0 0 2 1] ±^3^/UM*^-V5, 7, 9, 

l i4(J«i:Ta©3>f/wffl»^^->6, 8, lOtt 50 



4#fP!2 003-1 7325 

6 

7, 9, 1 m^a-i^tt, ra— BMRfi£*L-ct* 

§t7*-^3 3d, 33a, 33e, 33b, 33 
f, 3 3 c^r^LTJil^^^/u^yN 0 ^ — V6, 8, 1 

^«S«2 0, 2 1l^ltIET*fc5o f^MS 

[0 0 2 2] r<Z>|£ x 3y#^yN«:4t±Ti:Et* 

Jiffcl 2 ££*xS 0 
[0 0 2 3] v^^y^ttMlt, *BJf #1 

2 <7>±TffiJ-iffi»fRtt^|?RSIbS»flBS:^^ ^ fPJB'J U 
Mft^T!l!W<bS*T«BWBl 3, l 4Sr»filit5. « 
fiM 1 3(3\ BflnSM 3 a, 13b^e>8tHLTl^3 

>r/^ffla»*^^— i ico— gp^ur, =*4/i>>m 

»ft^^5, 7, 9, HSrSaitV^o H« 
l^fiiIl4tt3^^»»/^-y6, 8, 10^ 

[0024] £7t. *ajett i 2 (Dmma-z&mm&mm 
immssm^mmi^x. mm^xmrnt:^. i7i^ 

[0025] &ki, in 8 {ZTfk-rx o \^ mmfc 1 2 ^ 
mm&^-x hmcmmisX, muicxmtfr^^m 

««<0*ffifc»o#*:LT*«*^«£2 0, 2 1^ 

^ci-^o ^WfHi2o, 2 -tn* # *tai»* 1 

(i-fcfc>*>. =^/uffl**^-^5, li) (cm^W 

[oo26] a-h<o**^e>ft5»Jia!>r >^ ^25 

tt. ^M^t4^«l ^fflLtif^l 2S:MLTV^ 
SOT, t**<Z>-fe7^y^^^y— ^v'— hSrffifflLT 

^S^S<, ffi^^l 2^«<Tt«»Lll< 

[0027] 1 zmmm 2 LT 



7 

ft/^-y5-ii*Sffit5«Sii3, 1411, * 

t^.-e*5. bi o*s«tt/iai itt*n-en, ms^ 

(Hi»4 0#fla) o ft*5, 0 1 0*3«fctfEll 

[0 0 2 8] 3^ffl»*/^-y5-ll, 
tfT*— 3 a — 3 3 f &t^^S|5jlS^-e« 2 0, 2 1 

(3 0 0°C^T) T-^3T#£tm£fflV^Tl^*:i6. 

[0029] cm 2 tmtem. m 1 2 ] m 2 mrnitm 
[0030] a«s>r ^25 tfrnrnmiz * ? 

2 5(DBSJIJffi«*«:Si-So ^{iBl^t^ 30 

AtWClf7*-^l?L3 a-3 f tMU £6^. 
tT^/Vffl?L3a-3 f {C2»«f£^~* hSr^KLT 
b'7^3 3a-3 3f«t6 0 ^ 
/HB3>«c^* — >5~l 1 tBf^^JRaa*^-^— SPtK 

1 Affile £jjt5 0 

[0031] m^, mi 2 {z^-rx 5 i-> - 5 ltjpx 

^7/^-/1/3 3 a ~3 3 f <7>^«:R#fc&JR8£1± 

1^-^5-1 1 «:*fi!lUfeAJiR«tt^1f— *«1 40 
ASrKIBU S b{C^O^ftiJ{c(S»ffl-vr-v— h 1 3 
A, 14A^riagi-^ 0 Z<D& S ±fcfr$mi,ti:&b1m 
ELt, ffe««tt^1f — *« 1 A£r«Mgg2 AlCT-ft 

ft/^-y5-l l^tfT^-^3 3 a ~3 3 f te^Bg 

[0032] m^, z(D^-f-mm^^^^-^^- 

2©—^«|ft-eH^*>f X«^9I9U1L, fflfjfft:! 2 50 



^ 2003-17325 

8 

JIft: 1 2 ^ErSlcgfctj Lfc&Jl^tt^K 1 A<omM<r> 
*ffi^lWfcLTlfiJWfc-t-S. S6oT. ffiJffrl 2*>«ffi 

fstifcto&mx-ft&ftib+mm 20, 21 1 2 <z)£ 

[0033] ::<DJ:5lc, *fg 2 jg^flBtt&JKtttt^ 
^ h < «|^ y ^ 2 5 ?r#6 1 

Lxffimit&Mj&'tzm&iz.h. fcw&<»9 v 

X^FOiRai^#U ? ^jg#{-< < , JtttW**«c»0«R 

[0034] m<ommmm'i 4*5, **wf4mEH* 

{C. ^JR«tt»«l<Dlfr^-/Uffl7L3 a~3 f (Dftm 

ffi<Dmmit<Djjmt^xte, mm^mmmm^^^u 

[0 0 3 5] 

< <, *PX««<oAv^«ft:S:#5"^ fc*"C**. 
[0 0 3 6] ftMttKtrMM^ttfflL 

3^^<©**rft*A*«tt«oar*l:*a*ifi]J-» 

[0 0 3 7] ^rcOX^{Cjott^>*DX^3 0 0°C 

[B2] Bl(cM<BiftXS<r9-r«mB. 

[B3] H2^3R<»jgXSSr^i-««Ho 

[B4] IH3{c^<®iitxa^^-ri^cil21 0 

[d 5] Bl4icjR<a!i5gXSSr^i-^«Elo 



(6) 



2003-17325 



[B6] BB5(c«E<HSxa«:9-M4«B. 
[B7] E6«c«<jHiSxaS:*i-»«H. 
[HI 8] H7lcit<KJ»xa«:*"*-*jaB. 
[19] 0 8lc^L^«SS!&JR«ttS J F-ffl5D o D<7>*S:Wr 



[Hi o] msiz^Ltzmmm&mm&m^&cDmfc 
[annas \cts< Ltzmmm&mm&m*t$&(om.ffi 
[Hi 2 ] *mmz%zmmm&jRmttm*u&<DSim io 32 h 



10 

1 A-4««tt^lP-*« 

2, 2A-W1 

3a-3 f - fcTT* — ^fflTL 

5 — 1 1 /uffl»frx<^ — v 

1 2 

20, 21 -fymm^ws 

2 s-mmm-oy?? 



3 3 a — 3 3 f ••■IfT*— /U 




3a 3b ; 3c 
3d : 3c 3f 



14] 





3a 3b 



^ 3d 



3a 3e 3b 3 f 3c 



30a 





33a 6/9*10 
33b 33c 



(7) 



003-17325 



[i8] 



[0101 




.21 



25 » \ U % 7 9Vl1 1 ? b ?1 




U 8 33b 10 



4 i 

X 

(li H) 



40 



41 



1 00 1 000 1 0000 

ffl 8 »(kHz) 



[(§111] [012] 




* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



Bibliography 



(19) [Publication country] Japan Patent Office (JP) 

(12) [Kind of official gazette] Open patent official report (A) 

(11) [Publication No. ] JP, 2003-17325, A (P2003-17325A) 

(43) [Date of Publication] January 17, Heisei 15 (2003. 1.17) 

(54) [Title of the Invention] Laminating mold metal magnetism electronic 

parts and its manufacture approach 

(51) [The 7th edition of International Patent Classification] 

H01F 17/00 

41/04 

[FI] 

H01F 17/00 C 
41/04 C 

[Request for Examination] Un-asking. 
[The number of claims] 6 
[Mode of Application] OL 
[Number of Pages] 7 

(21) [Application number] Application for patent 2001-195490 (P2001- 
195490) 

(22) [Filing date] June 27, Heisei 13 (2001. 6.27) 

(71) [Applicant] 

[Identification Number] 000006231 

[Name] Murata Manufacturing Co. , Ltd. 

[Address] 2-26-10, Tenjin, Nagaokakyo-shi, Kyoto 

(72) [Inventor (s)] 
[Name] Sakata Keiji 

[Address] 2-26-10, Tenjin, Nagaokakyo-shi, Kyoto Inside of Murata 
Manufacturing Co. , Ltd. 
(74) [Attorney] 

[Identification Number] 100091432 
[Patent Attorney] 



• 

[Name] Morishita Takeichi 
[Theme code (reference)] 
5E062 
5E070 

[F term (reference)] 

5E062 DD04 FG11 

5E070 AA01 AMI CB03 CB13 



[Translation done. ] 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



Epitome 



(57) [Abstract] 

[Technical problem] Small laminating mold metal magnetism electronic 
parts and its manufacture approach are offered by the low cost using a 
metal magnetic material. 

[Means for Solution] The sheet metal 1 which uses a metal magnetic 
material as a principal component is prepared, and the resin layer 2 is 
formed in the front face. It is put, it pastes up in the resin layer 2, 
and two or more metal magnetism sheet metal 1 constitutes a layered 
product. It connects with the conductor patterns 6, 8, and 10 for coils 
electrically one by one at a serial through beer halls 33d, 33a, 33e, 
33b, 33f, and 33c, and the conductor patterns 5, 7, 9, and 11 for coils 
constitute the spiral coil L, respectively. The shaft orientations of 
the spiral coil L are vertical to the direction of a pile of metal 
magnetism sheet metal 1. 




[Translation done. ] 




[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] Two or more metal magnetism plates and the resin layer formed 
in each front face of two or more of said metal magnetism plates, In 
order to connect electrically two or more conductor patterns for coils 
prepared in the front face of two or more of said metal magnetism plates 
through said resin layer, and said two or more conductor patterns for 



coils It has the beer hall which comes to fill [ electric conduction 
material ] up the hole for beer halls prepared in said metal magnetism 
plate. To the layered product which accumulated said two or more metal 
magnetism plates, was pasted up and constituted from said resin layer 
Laminating mold metal magnetism electronic parts characterized by 
preparing the coil which connected and constituted electrically said two 
or more conductor patterns for coils in the serial through said beer 
hall, and covering the internal surface of said hole for beer halls by 
the insulator layer. 

[Claim 2] Laminating mold metal magnetism electronic parts according to 
claim 1 characterized by the shaft orientations of said coil lying at 
right angles to the direction of a pile of said metal magnetism plate. 
[Claim 3] Laminating mold metal magnetism electronic parts according to 
claim 1 or 2 characterized by having extended on the top face or/and 
underside of said layered product so that the external terminal 
electrode of the top face of said layered product and an underside 
prepared in the end face of said layered product while the terminal 
section of said coil was drawn by one of fields at least may connect 
with the terminal section of said coil electrically. 
[Claim 4] The manufacture approach of the laminating mold metal 
magnetism electronic parts characterized by providing the following The 
process which forms a resin layer in the front face of a metal magnetism 
plate The process which covers the internal surface of said hole for 
beer halls by the insulator layer while forming the hole for beer halls 
in said metal magnetism plate The process which fills up said hole for 
beer halls with electric conduction material, and forms a beer hall The 
process which forms the conductor pattern for coils in the front face of 
said metal magnetism plate through said resin layer, and the process 
which connects said conductor pattern for coils to a serial electrically 
through said beer hall, and constitutes a coil while accumulating said 
metal magnetism plate, pasting up in said resin layer and forming a 
layered product 

[Claim 5] The manufacture approach of the laminating mold metal 
magnetism electronic parts characterized by providing the following The 
process which forms a resin layer in the front face of a metal magnetism 
plate The process which covers the internal surface of said hole for 
beer halls by the insulator layer while forming the hole for beer halls 
in said metal magnetism plate The process which connects said hole for 
beer halls in the direction of a pile while accumulating said metal 
magnetism plate, pasting up in said resin layer and forming a composite 
object The process which fills up with electric conduction material said 



hole for the beer halls it was connected [ beer halls ], and forms a 
long picture-like beer hall, and the process which connects said 
conductor pattern for coils to said long picture-like beer hall 
electrically through the beer hall formed in this metal magnetism plate, 
and constitutes a coil while arranging the metal magnetism plate of said 
composite object which formed the conductor pattern for coils in the 
front face through the resin layer up and down 
[Claim 6] The manufacture approach of the laminating mold metal 
magnetism electronic parts according to claim 3 or 4 characterized by 
performing processing in all processes on temperature conditions 300 
degrees C or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to laminating mold metal 

magnetism electronic parts and its manufacture approach. 

[0002] 

[Description of the Prior Art] The laminating mold metal magnetism 
electronic parts conventionally used as an inductor, a transformer, etc. 
the power circuit where a high current flows, and for DC to DC converter 
circuits are known. And for example, a laminating mold inductor 
accumulates two or more ceramic green sheets which consist of a 
magnetic-substance ingredient (ferrite) or an insulator ingredient, 
calcinates them in one, and constitutes the layered product. The coil 
which connected and constituted electrically two or more conductor 
patterns for coils in the serial through the beer hall is prepared in 
the interior of this layered product. Thus, since the high insulating 



ceramic green sheet is being used for the conventional laminating mold 
inductor, it can form the conductor pattern for coils, and a beer hall 
in a ceramic green sheet as it is, and has the advantage that processing 
is easy. 
[0003] 

[Problem (s) to be Solved by the Invention] However, in order to make the 
ceramics calcinate, it is necessary to process at the temperature of 
about 900 degrees C. Therefore, the hot firing furnace was needed and it 
had become the cause which makes the manufacturing cost of the 
conventional laminating mold inductor raise also including the high 
running cost. Moreover, the internal residual stress of a laminating 
mold inductor was also comparatively large because of processing of high 
temperature. On the other hand, the ceramics and oxide magnetic 
materials, such as a ferrite, have a problem in magnetic properties, the 
permeability of a general NiZn system ferrite is about 2000, and there 
is only about 5000 gauss saturation magnetic flux density. Therefore, 
the laminating mold inductor using this oxide magnetic material had the 
low limitation of an electrical property, and was difficult to 
miniaturize. 

[0004] On the other hand, the metal magnetic material is excellent in 
magnetic properties, and has the features that especially saturation 
magnetic flux density is high. However, its specific resistance was 
small, and since a metal magnetic material was able to form neither the 
conductor pattern for coils, nor a beer hall directly, it was difficult 
[ to apply ] for the electronic parts of a laminated structure 
conventionally. Furthermore, since it would oxidize if a metal magnetic 
material is exposed to an elevated temperature like [ at the time of 
ceramic baking ], and a property fell, it had been to bases to process 
it at the low temperature of soldering temperature (about 300 degrees C) . 
Therefore, it was conventionally used as an object for coil coils which 
carries out low temperature treatment. 

[0005] Then, the object of this invention is offering-by low cost using 
metal magnetic material-small laminating mold metal magnetism 
electronic-parts and its manufacture approach 
[0006] 

[Means for Solving the Problem and its Function] In order to attain said 
object, the laminating mold metal magnetism electronic parts concerning 
this invention (a) The resin layer formed in each front face of two or 
more metal magnetism plates and the metal magnetism plate of (b) 
plurality, (c) in order to connect electrically two or more conductor 
patterns for coils prepared in the front face of two or more metal 



magnetism plates through the resin layer, and the conductor pattern for 
coils of (d) plurality It has the beer hall which comes to fill 
[ electric conduction material ] up the hole for beer halls prepared in 
the metal magnetism plate, (e) It is characterized by accumulating two 
or more metal magnetism plates, and preparing the coil which connected 
and constituted electrically two or more conductor patterns for coils in 
the serial through the beer hall at the layered product which was pasted 
up and constituted from a resin layer, and covering the internal surface 
of the hole for beer halls by the insulator layer. 

[0007] As for the shaft orientations of a coil, it is desirable to lie 
at right angles to the direction of a pile of a metal magnetism plate 
here. Furthermore, it is desirable to have extended on the top face 
or/and underside of a layered product so that the external terminal 
electrode of the top face of a layered product and an underside prepared 
in the end face of a layered product while the terminal section of a 
coil was drawn by one of fields at least may connect with the terminal 
section of a coil electrically, 

[0008] Moreover, the manufacture approach of the laminating mold metal 
magnetism electronic parts concerning this invention (f) While forming 
the hole for beer halls in the process which forms a resin layer in the 
front face of a metal magnetism plate, and (g) metal magnetism plate The 
process which fills up electric conduction material with an insulator 
layer into a wrap process and the hole for (h) beer halls for the 
internal surface of the hole for beer halls, and forms a beer hall, (i) 
While accumulating the process which forms the conductor pattern for 
coils in the front face of a metal magnetism plate through a resin layer, 
and (j) metal magnetism plate, pasting up in a resin layer and forming a 
layered product It is characterized by having the process which connects 
the conductor pattern for coils to a serial electrically through a beer 
hall, and constitutes a coil. 

[0009] Or the manufacture approach of the laminating mold metal 
magnetism electronic parts concerning this invention (k) While forming 
the hole for beer halls in the process which forms a resin layer in the 
front face of a metal magnetism plate, and (1) metal magnetism plate 
While accumulating a wrap process and (m) metal magnetism plate by the 
insulator layer, pasting up the internal surface of the hole for beer 
halls in a resin layer and forming a composite object The process which 
connects the hole for beer halls in the direction of a pile, and the 
process which fills up with electric conduction material the hole for 
beer halls by which (n) connection was carried out, and forms a long 
picture-like beer hall, (o) While arranging the metal magnetism plate of 




a composite object which formed the conductor pattern for coils in the 
front face through the resin layer up and down It is characterized by 
having the process which connects the conductor pattern for coils to a 
long picture-like beer hall electrically through the beer hall formed in 
this metal magnetism plate, and constitutes a coil. 

[0010] It pastes up in a resin layer and the accumulated metal magnetism 
plates are made a layered product by the above configuration. The 
conductor pattern for coils does not need to contact a metal magnetism 
plate and directly by the resin layer. A beer hall does not need to 
contact a metal magnetism plate and directly by the insulator layer 
which has covered the internal surface of the hole for beer halls. 
[0011] And property degradation of a metal magnetism plate can be 
prevented using heat-curing mold conductive paste processible into the 
electric conduction material with which the conductor pattern for coils 
and the hole for beer halls are filled up on temperature conditions 300 
degrees C or less, or the conductive paste which can carry out low- 
temperature baking by being made to perform processing in all processes 
on temperature conditions 300 degrees C or less. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 
laminating mold metal magnetism electronic parts concerning this 
invention and its manufacture approach is explained with reference to an 
attached drawing. 

[0013] The 1st operation gestalt of [the 1st operation gestalt, drawing 

1 - drawing 11 ] makes a laminating mold inductor an example, and 
explains it. As shown in drawing 1 , the sheet metal 1 which uses a 
metal magnetic material as a principal component is prepared, and the 
resin layer 2 is formed in the front face. In order that the thickness 
of metal magnetism sheet metal 1 might lessen eddy current loss, the 
thinnest possible thing was good and the silicon steel whose thickness 
is about 50 micrometers was used with the **** 1 operation gestalt. 
[0014] As an ingredient of the resin layer 2, the thermosetting resin 
(for example, epoxy, polyimide) which can carry out temporary hardening, 
thermoplastics (for example, polyphenylene sulfide, a polyether ether 
ketone, polyethylene terephthalate, polyphenylene OKISAITO) with heat 
welding nature, etc. are used. As an approach of forming the resin layer 
2, screen printing, a spray atomizing process, a dipping method, a 
doctor blade method, or the approach of pasting up a resin sheet is used. 
Xhe **** 1 operation gestalt formed in the front face (or front flesh- 
side both sides) of metal magnetism sheet metal 1 the epoxy resin layer 

2 whose thickness is about 20 micrometers with screen printing, and it 



was made it to carry out temporary hardening in optimal temperature so 
that the resin layer 2 which has thickness with an evenly uniform front 
face can be obtained. 

[0015] Next, as shown in drawing 2 , the holes 3a-3f for beer halls are 
formed in the predetermined location of metal magnetism sheet metal 1. 
Carbon-dioxide-gas laser beam machining is performed, the spot exposure 
of the laser beam LB is carried out, it decomposed and metal magnetism 
sheet metal 1 and the resin layer 2 were made burned down by the **** 1 
operation gestalt at an elevated temperature. At this time, an oxide 
film (insulator layer) is formed in a holes [ of metal magnetism sheet 
metal 1 / for beer halls / 3a~3f ] internal surface of an elevated 
temperature. In addition, although the holes 3a~3f for beer halls are 
cross-section round shapes, you may be an ellipse form, a rectangle, etc. 
[0016] Next, as shown in drawing 3 , two or more metal magnetism sheet 
metal 1 with which the holes 3a~3f for beer halls were formed is 
prepared, and is accumulated. The resin layer 2 is turned up and it is 
made for the holes 3a-3f for beer halls of each metal magnetism sheet 
metal 1 to be connected in the direction of a pile at this time. Then, 
it pressurizes heating and both metal magnetism sheet metal 1 is pasted 
up in the resin layer 2 fused temporarily. In this way, the composite 
object 4 is acquired. 

[0017] Next, the holes 3a~3f for beer halls of the composite object 4 
are filled up with a conductive paste. That is, as shown in drawing 4 , 
the composite object 4 is laid in the upper part at the cavity 30 with 
opening 30a. The masking material 31 in which hole 31a corresponding to 
the holes 3a~3f for beer halls was formed is put on the top face of the 
composite object 4. Then, the holes 3a~3f for beer halls are made to 
fill up with the conductive paste 32 by ****** (ing) the conductive paste 
32 by the squeegee 33, attracting the air in a cavity 30. The thing of 
the heat-curing mold with which the conductive paste 32 added 
thermosetting resin to low resistance electrical conducting materials, 
such as silver of a principal component or copper, and the thing of a 
low-temperature-sintering mold are used. The conductive paste 32 with 
which it filled up is made into dryness, a hardening condition, or a 
sintering condition. In this way, the long picture-like beer halls 33a- 
33f (refer to drawing 5 ) are formed. 

[0018] In addition, the **** 1 operation gestalt forms the thick film 
conductor in the top face of the composite object 4 using the masking 
material 31. However, as long as it is not necessary to form a thick 
film conductor, you may be the screen printing which used the screen 
version. Moreover, there is also the approach of immersing for it and 



carrying out vacuum degassing of the composite object 4 to a conductive 
paste bath as an approach of filling up the holes 3a-3f for beer halls 
with a conductive paste, however, this approach — a conductive paste — 
the object for beer halls — since it adheres not only to the inside of 
hole 3a - 3f but to the front face of the composite object 4, the 
activity cutting off the conductive paste adhering to a front face is 
needed. 

[0019] Next, as shown in drawing 5 , the metal magnetism sheet metal 1 
which formed the conductor patterns 5, 7, 9, and 11 for coils on the 
composite object 4 on the top face is arranged. This metal magnetism 
sheet metal 1 fills up the holes 3a~3f for beer halls with a conductive 
paste, and forms beer halls 33a~33f while it is the same as that of what 
was shown in drawing 2 and forms the conductor patterns 5, 7, 9, and 11 
for coils in the front face of the resin layer 2 with screen printing 
etc. 

[0020] Moreover, the metal magnetism sheet metal 1 which formed the 
conductor patterns 6, 8, and 10 for coils in the bottom of the composite 
object 4 on the underside is arranged. This metal magnetism sheet metal 

1 is the same as that of the thing in which the resin layer 2 was formed 
to vertical both sides, in what was shown in drawing 2 . And while 
forming the conductor patterns 6, 8, and 10 for coils with screen 
printing etc., the holes 3a-3f for beer halls are filled up with a 
conductive paste, and beer halls 33a-33f are formed in the front face of 
the resin layer 2 formed in the underside. Here, the conductive paste 
used for formation of the conductor patterns 5-11 for coils and beer 
halls 33a-33f can be processed at the temperature which the resin layer 

2 does not dissolve, i. e. , temperature with low extent in which the 
resin layer 2 does not lose an adhesion function, (300 degrees C or 
less) . 

[0021] The conductor patterns 6, 8, and 10 for coils of the lower berth 
are arranged in the same layer at the conductor patterns 5, 7, and 9 for 
coils of an upper case, and 11 lists, respectively. It connects with the 
coil conductor patterns 6, 8, and 10 electrically one by one at a serial 
through the beer halls 33d, 33a, 33e, 33b, 33f, and 33c arranged at the 
same layer, respectively, and the conductor patterns 5, 7, 9, and 11 for 
coils constitute the spiral coil L, The shaft orientations of the spiral 
coil L are vertical to the vertical and below-mentioned 1/0 external 
electrodes 20 and 21 to the direction of a pile of metal magnetism sheet 
metal 1. In other words, the shaft orientations of the spiral coil L are 
parallel to the component side of the laminating mold inductor 25. 
[0022] Then, the composite object 4 and the metal magnetism sheet metal 



1 arranged up and down are pressurized heating, and is pasted up in one 
in the resin layer 2, and it considers as the layered product 12 of the 
shape of a rectangle object as shown in drawing 6 . 
[0023] Next, masking material is used, carry out mask printing of the 
heat-curing mold resin of high thermal resistance, the vertical side of 
a layered product 12 is made to carry out heat curing in optimal 
temperature, and protective layers 13 and 14 are formed in it. The 
protective layer 13 left some conductor patterns 5 and 11 for coils 
exposed from Openings 13a and 13b, and has covered the conductor 
patterns 5, 7, 9, and 11 for coils. Similarly, the protective layer 14 
has covered the conductor patterns 6, 8, and 10 for coils. 
[0024] Moreover, since the edge of metal magnetism sheet metal 1 is 
exposed to the side face of a layered product 12, as it is immersed in 
the heat-curing mold resin bath of high thermal resistance, and heat 
curing of the lateral portion is carried out in optimal temperature and 
it is shown in drawing 7 , the pre-insulation film 15 is formed. In 
addition, a layered product 12 may be heated at an elevated temperature, 
the front face of the edge of the metal magnetism sheet metal 1 exposed 
to a side face may be oxidized, and an oxide coat may be made to form. 
[0025] Next, as shown in drawing 8 , it is immersed in a heat-curing 
mold conductivity paste bath or a low-temperature-sintering mold 
conductivity paste bath, the right-and-left both ends of a layered 
product 12 are made to harden or sinter in optimal temperature, and the 
substrate electrode of an external terminal electrode is formed. It 
galvanizes on the front face of this substrate electrode, and the 
external terminal electrodes 20 and 21 are formed. The external terminal 
electrodes 20 and 21 were formed in the end face of right and left of a 
layered product 12, respectively, and they have extended on the top face 
of a layered product 12 so that it may connect with the terminal section 
(namely, conductor patterns 5 and 11 for coils) of the spiral coil L 
electrically. In this way, the laminating mold inductor 25 is obtained. 
Drawing 9 is type section drawing of the laminating mold inductor 25. 
[0026] Since the laminating mold inductor 25 which consists of the above 
configuration forms the layered product 12 using metal magnetism sheet 
metal 1, as compared with the case where a layered product is formed 
using the conventional ceramic green sheet, the deformation at the time 
of processing cannot break out easily, and the layered product 12 with 
sufficient process tolerance is obtained. And even if a mechanical 
strength is high as compared with a ceramic ingredient and the thickness 
of a layered product 12 is thin, it is hard to damage a metal magnetic 
material. 



[0027] Moreover, since the laminating of the metal magnetism sheet metal 
1 is carried out through the resin layer 2, generating of an eddy 
current is mitigable. Furthermore, the magnetic flux produced with the 
spiral coil L passes along the inside of metal magnetism sheet metal 1 
in parallel at a principal plane, and since the protective layers 13 and 
14 which cover the conductor patterns 5-11 for coils of sheet metal 1 
consist of resin of a non-magnetic material, they do not generate an 
eddy current into this part, but can obtain the laminating mold inductor 
25 with more little loss into it. Drawing 10 and drawing 11 are graphs 
which show a direct-current superposition property to the frequency- 
characteristics list of the laminating mold inductor 25, respectively 
(continuous-line 40 reference). In addition, the direct-current 
superposition property is also collectively indicated at drawing 10 and 
drawing 11 in the frequency-characteristics list of the laminating mold 
inductor manufactured using the ceramic green sheet which consists of 
the conventional ferrite (dotted-line 41 reference). Although an 
inductance value falls early in a RF region as compared with the 
conventional inductor, the direct-current superposition property is 
excellent in the laminating mold inductor 25. Furthermore, since the 
internal residual stress of the saturation magnetic flux density of 
silicon steel which poses a problem by those of a ferrite with about 4 
times and the conventional inductor is also small, the outstanding 
property is acquired. 

[0028] Furthermore, since the ingredient which can be processed at low 
temperature (300 degrees C or less) is used as the conductive ingredient 
of the conductor patterns 5-11 for coils, beer halls 33a-33f, and the 
external terminal electrodes 20 and 21, and an insulating ingredient of 
the resin layer 2, all down stream processing can be performed under 
temperature conditions 300 degrees C or less. Therefore, property 
degradation of metal magnetism sheet metal 1 can be prevented. 
[0029] The 2nd operation gestalt of [the 2nd operation gestalt and 
drawing 12 ] makes an example the case where the laminating mold 
inductor 25 of said 1st operation gestalt is mass-produced using a 
mother substrate, and explains. 

[0030] Metal magnetism mother sheet metal 1A of the extensive area which 
can take two or more laminating mold inductors 25 is prepared, and the 
array location of an inductor 25 is determined in all directions. 
According to this location, the holes 3a-3f for beer halls are formed in 
the resin layer 2A list for several array minutes, further, a conductive 
paste is filled up with the same approach as the 1st operation gestalt 
into the holes 3a-3f for beer halls, and beer halls 33a-33f are formed 




by it. At this time, the conductor patterns 5-11 for coils are also 
formed in predetermined metal magnetism mother sheet metal 1A. 
[0031] Next, as shown in drawing 12 , a required-number pile and its 
metal magnetism mother sheet metal 1A which formed the conductor 
patterns 5-11 for coils up and down are arranged for metal magnetism 
mother sheet metal 1A which formed only the beer halls 33a~33f processed 
in this way, and the mother sheets 13A and 14A for protection are 
further arranged on the outside. Then, it pressurizes heating the whole, 
metal magnetism mother substrate 1A is pasted up in one in resin layer 
2A, and a mother layered product is formed. In addition, in drawing 12 , 
the conductor patterns 5-11 for coils and beer halls 33a~33f which were 
formed in metal magnetism mother sheet metal 1A are omitted. 
[0032] Next, this mother layered product is cut in all directions with a 
dicer, a laser beam, or a jet stream, it starts for every size enclosed 
with the alternate long and short dash line of drawing 12 , and a 
layered product 12 is obtained. When a mother layered product is cut by 
the dicer or the laser beam at this time, the front face of the edge of 
metal magnetism sheet metal 1A exposed to the cutting plane of a layered 
product 12 oxidizes and insulation-izes by the high temperature produced 
in the case of cutting. Therefore, it is not necessary to carry out 
insulating processing to the side face of a layered product 12. Then, it 
prepares in the end face of right and left of the external terminal 
electrodes 20 and 21 of a layered product 12 by the same approach as the 
1st operation gestalt, and considers as a finished product. 
[0033] Thus, since the **** 2 operation gestalt is using metal magnetism 
mother sheet metal 1A, it can be produced to a large quantity by once, 
and can obtain the laminating mold inductor 25 well by low cost. In 
addition, also when forming a layered product using a ceramic green 
sheet, it can take, if the green sheet of extensive area is used, and 
the number can increase, and it can respond to mass production. However, 
in this case, with a green sheet, the contraction at the time of 
processing and elongation are large, and much more improvement in 
process tolerance is called for. On the other hand, in metal magnetism 
mother sheet metal 1A, neither the contraction at the time of processing 
nor elongation can occur easily, and the picking number can be increased 
comparatively easily. 

[0034] operation gestalt] besides [ — in addition, this invention is not 
limited to said operation gestalt, within the limits of the summary, can 
be boiled variously and can be changed. For example, this invention is 
applicable also to the compound electronic parts containing a choke coil, 
or the transformer or coil other than an inductor. Furthermore, 



electropainting of resin etc. may be adopted as the approach of 
insulation-izing of a holes [ of metal magnetism sheet metal 1 / for 
beer halls / 3a~3f ] internal surface. 
[0035] 

[Effect of the Invention] Since the layered product is formed using a 
metal magnetism plate according to this invention so that clearly from 
the above explanation, as compared with the case where a layered product 
is formed using the conventional ceramic green sheet, the deformation at 
the time of processing cannot break out easily, and a layered product 
with sufficient process tolerance can be obtained. And even if a 
mechanical strength is high as compared with a ceramic ingredient and 
the thickness of a layered product is thin, it is hard to damage a metal 
magnetic material. 

[0036] Moreover, since the laminating of the metal magnetism plate is 
carried out through the resin layer, generating of an eddy current is 
mitigable. Furthermore, by making the shaft orientations of a coil 
vertical to the direction of a pile of a metal magnetism plate, the 
magnetic flux produced with a coil can pass along the inside of a metal 
magnetism plate in parallel at a principal plane, and can suppress 
generating of an eddy current further. 

[0037] Moreover, property degradation of a metal magnetism plate can be 
prevented by performing processing in all processes on temperature 
conditions 300 degrees C or less. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing an example of the manufacture 
approach of the laminating mold metal magnetism electronic parts 



# 



concerning this invention. 

[Drawing 2] The perspective view showing the production process 
following drawing 1 . 

[Drawing 3] The perspective view showing the production process 
following drawing 2 . 

[Drawing 4] The sectional view showing the production process following 
drawing 3 . 

[Drawing 5] The perspective view showing the production process 
following drawing 4 . 

[Drawing 6] The perspective view showing the production process 
following drawing 5 . 

[Drawing 7] The perspective view showing the production process 
following drawing 6 . 

[Drawing 8] The perspective view showing the production process 
following drawing 7 . 

[Drawing 9] Type section drawing of the laminating mold metal magnetism 
electronic parts shown in drawing 8 . 

[Drawing 10] The graph which shows the frequency characteristics of the 
laminating mold metal magnetism electronic parts shown in drawing 8 . 
[Drawing 11] The graph which shows the direct-current superposition 
property of the laminating mold metal magnetism electronic parts shown 
in drawing 8 . 

[Drawing 12] The decomposition perspective view showing another example 
of the manufacture approach of the laminating mold metal magnetism 
electronic parts concerning this invention. 
[Description of Notations] 

1 — Metal magnetism sheet metal 

1A — Metal magnetism mother sheet metal 

2 2A — Resin layer 

3a-3f — Hole for beer halls 

4 — Composite object 

5-11 — Conductor pattern for coils 

12 — Layered product 

20 21 — External terminal electrode 

25 — Laminating mold inductor 

32 — Conductive paste 

33a-33f -- Beer hall 

L — Spiral coil 
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